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AMENDMENTS TO CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims iii the 
application. 

1 . (Currently Amended) An array of resilient solder bonding structures, each eae 
solder bonding structu^-e comprising a solder ball connecting^, a contact pad on a first 
surface to a contac t pad on a second surface, each solder halt having a continuous curved 
exterior surface oomplctely cncloaing a firpt volum e and having -a ^ompl e l e ly enclosed 
int e rior cavit>^ having a disp^ e ni e nt constituting a secon d- volum e , th e sold e r ball 
connecting at loaat on e m e tal contact on a first Qurfaco to at l e ast on e metal eefltact on a 
a coon d aiu-faco which, tojgcthcr with the first surface and the contact nad of the first 
surface and with the second surface and the contact pad of the second surface, defines a 
total vol ume of the solder bonding structure and completely encloses an interior cavity 
defined bv an inte rior siurface of the solder bonding structiiie, the interior cavity having a 
displacement cons tituting a second volume, wherein the interior cavity is in direct contact 
with the i nterior surface of the solder bonding structu re and t he second volimie is not less 
than about 1% and not more than about 90% of tiie total volume of the solder bonding 
structure. 
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2. (Currently Amended) The array of resilient solder bonding structures as 
claimed in claim 1, wherein the u e coud volum e is not less than abo t it 1% of th e first 
volum e the contac t p ad on the first surface and the contact pad on the seco n d surface are 
annular . 

3. (Currently Amended) The array of resilient solder bonding structures as 
claimed in claim 1, wherein ^^se cond - volum e is not mor e than about 90% of the first 
volume the contact pa d on the first sur faf^e is a nnular and the contact pad on the second 
surface is circular . 

4. (Currently Amended) A resilient ball grid airay (BGA) electrical and 
mechanical attachment means for attaching an integrated circuit to a planar substrate, 
comprising a plurality of solder ball structures, each solder ball structure attaching one of 
a plurality of conductive contact nads on the integrated circuit to an associated one of a 
plurality of conductive contact pads on the nianar substrate and having a continuous 
curved exterior surface co mplet e ly e nclosing a first volum e and having a com pleteiy 
e nclos e d int e rio ^e eavity^Ktvi ng a displacement constitut in g a oooond volum e , oaoh ooldor 
boll struct ure-attoeh ing on e of a plurality of first metal oontacto on tho intograt o d circuit to 
a n associated one of a plurali ty-o^-see end me t al contacts on the planar substi-ato vi^hich. 
togetlier witli the integrated circuit and the one of a plurality of conductive contact pads 
on the integrated circuit and with the planar substrate and the associated one of a plurahlv 
of conductive contact pads on the planar substrate, defines a total volume of each solder 
ball structure and completely encloses an interior cavity defined by an interior surface of 
the solder ball structure, the interior cavity having a displacement constituting a second 
volume, wherein the interior cavity is in direct contact with the interior surface of the 
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solder bal l structure and the se cond volmnc is not less tiian about 1% and not more than 
about 90% of the total voluine of the solder ball structure . 

5. (Currently Amended) The resilient BGA attachment means as claimed in 
claim 4- 4, wherein th e s e cond volunio is n o t l e s s than about 1 - % of th e fiiGt volum e the 
plurality of conductive contact p ads on the integrated circuit and t)ic plurality of 
conductive contact pads on the planar substrate are annular , 

6. (Currently Amended) Tlie resilient BGA attachment means as claimed in 
claim 4- 5, wherein tlic occond volume is not mofc than about - ^Q % ^f - th e first volum e the 
plurality of conductive contact pads on the integrated circuit or the pJuralitv of conductive 
contact pads on the planar substrate are circular . 

7. (Currently Amended) A resilient ball grid array (BGA) electrical and 
mechanical attachment means for attaching an integrated circuit to a printed circuit board, 
comprising a plurality of solder ball structures, each solder ball structure attaching one of 
a plurality of condu ctive contact pads on the integrated circuit to an associated one of a 
plurality of conductive contact pads on the printed circuit board and having a continuous 
curved exterior surface compl e t e ly e nclosing a first vokiiri e and having a compl e t e ly 
enclosed int e rior cuvity having a displac e ment coustituting a s e cond volume^ each solder 
ball structure attaching on e of a plurality of first metal contactij on the intcgratQd - o ife-tH44e 
aa-^ssoG^atedren o of a plurality^ - o - g^c eond mo fe il- e ^^jtoo^s-oft-d^- print e d circuit board 
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which, together with tlic integrated circuit and the oijie of a plurality of conductive c ontact 
pads on the integrated circuit and with the printed circuit board and the one of a plurality 
of conductive contact pads on the printed circuit board, defines a total volume of each 
solder ball structure and completely encloses an interior cavity defined by an interior 
surface of the sol der ball structure, the interior cavity having a displacement constituting a 
second volume, wherein the interior cavity is in direct contact with the interior surface of 
the solder bonding structure and the second volume is not less than about 1% and not 
more tlian about 90% of the total volume of the solder ball structure . 

8. (Original) The resilient ball grid array (BGA) electrical and mechanical 
attachment means as claimed in claim 7, wherein a substrate of the printed circuit board is 
made of organic materials. 

9. (Original) The resihent ball grid array (BGA) electrical and mechanical 
attachment means as claimed in claim 7, wherein a substrate of the prmtcd circuit board is 
made of inorganic materials. 

10. (Currently Amended) The resilient ball gnd array (BGA) electrical and 
mechanical attachment means as claimed in claina 7, wherein the second volum e is not 
losa than about 1% of th g first volumo the plurality of conductive contact pads on the 
integrated circuit and ttie plurality of conductive contact pads on the printed circuit board 
are annular . 
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1 1 . (Currently Amended) The resilient ball grid array (BGA) electrical and 
mechanical attachment means as claimed in claim 7, wherein Ihe-see on d v ohtmo - is - not 
mor e- tji a n about 90% of the firct volumo the nluraiitv of conductive contact pads on the 
inle^ated circuit or the plurality of conductive contact pads on the printed circuit board 
are circular. 

12. (Currently Amended) A resihent ball grid array (BGA) electrical and 
mechanical attachment means for attaching a first planar substrate to a second planar 
substrate, comprising a plifrality of solder ball structures, each solder ball structure 
attaching one of a plurality of conductive contact pads on the first planar substrate to an 
associated one of a plurality of conductivecontact pads on the second planar substrate 
and having a continuous curved exterior surface compl e tol y-eaetosinfi^- firot volume and 
h aving a oomplctely enclosed intorior oavnly has ing n displaoomont oonfltituting a s e cond 
volum e , each coldor ball - structure attaching one of a pluralit>^ of first m e tal contaotij on 
the first planar substrat e to an associ at^^-eee-ej- a - plurality^ of second metal contacts on 
th e s e cond planar substrate which, together with the first planar substrate and the one of a 
plurality of conductive contact pads on the first planar substrate and with the second 
planar substrate and the associated one of a plurality of conductive contact pad5 on the 
second planar substrate, defines a total volume of each solder ball structure and 
completely encloses an interior cavity defined by an inner surface of tlie solder ball 
structure, the interior cavity baving a displacemsnt constituting a second volume, wherein 
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the interio r cavity is in direct contact with the in terior su rface of the sold er ball structure 
and the second volume is not less than 1% and not more than 90% of the total volume of 
the solder ball structure . 

13. (Original) The resilient ball grid array (BGA) electrical and mechanical 
attachment means as claimed in claim 12, wherein the first and second planar substrates 
are first and second printed circuit boaids, respectively. 

1 4. (Original) The resilient ball grid array (BGA) electrical and mechanical 
attachment means as claimed in claim 13, vi/'herein the first and second printed circuit 
boards arc made of organic materials. 

15. (Original) The resilient ball grid array (BGA) electrical and mechanical 
attachment means as claimed in claim 1 3, vw^herein the first and second printed circuit 
boards arc made of inorganic materials. 

1 6- (Currently Amended) The resiHcnt ball giid array (BGA) electrical and 
mechanical attachment means as claimed in claim 12, wherein the second volume is not 
le ss tlian - about 1% of the first volume the plurality of conductive contact pads on the first 
planar sub strate and the plurality of conductive contact pads on second planar tjubstrate 
are annular. 
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] 7. (Currently Amended) The resilient ball grid array (BGA) electrical and 
mechanical attachment means as claimed iii claim 12, wherein th e second volume is not 
mor e than about 90% ej- ^o first v oiame the plurality of conductive contact pads on the 
first planar sub strate or the plurality of conductive contact pads on the seco nd planar 
substrate are circ ular . 

1 8. (Currently Amended) The resilient ball grid array (BGA) electrical and 
mechanical attachment means as claimed in claim 12, wherein the first and second planar 
substrates are comprised of one or more materials selected from the group consisting of 
plastic, ceramic, and epoxy-glass. 

19. (New) An array of resilient solder bonding structures, each solder bonding 
stmcture comprising a solder ball connecting a conductive contact pad on a first surface 
to a conductive contact pad on a second surface, each solder ball having an exterior wall 
having a first end and a second end, the first end being cormected to the conductive contact 
pad on ihe first surface and the second end being connected to the conductive contact pad 
on the second surface; and 

a cavity enclosed by the exterior wall of the solder ball. 

20. (New) An array of resilient solder bonding structures as claimed m claim 1 9, 
wherein the cavity communicates with an iimer hole of the first conductive contact pad on 
the first surface. 
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21 . (New) An array of resilient solder bonding structures as claimed in claim 20, 
wherein the cavity communicates with an inner hole of the second conductive contact pad 
on the second surface. 

22. (New) An array of resilient solder bonding structurcs as claimed in claim 19, 
wherein the solder ball is a c>'lindrical solder structure. 

23. (New) An array of resilient solder bonding structures as claimed in claim 22, 
wherein the cylindrical solder structure has a bairel-sbaped exterior. 

24. (New) An array of resilient solder bonding structures as claimed in claim 19, 
wherein the exterior wall of the solder structure is flexible. 

25. (New) An array of resilient solder bonding structures as claimed in clairn 1 9, 
wherein a volume of the cavity of the cylindrical solder structiu-e is not less than 1% and 
not more than 90% of an entire volume of the cylindrica] solder structure. 

26. (New) An array of resilient solder bonding structures as claimed in clain} 19, 
wherein a material of the solder stmcture comprises a solder fluxing agent and a mixture 
of one or more selected from the group consisting of solder, silver, and tin. 
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27. (New) An array ofresihent solder boiiding structures as daimed in claim 
wherein the solder fluxing agent comprises more than one selected from the group 
consisting of rosin, resin, activator, thixotropic agent and a high temperature boiling 
solvent. 

28, (New) A resih'ent ball grid array (BGA) electrical and mechanical aUachmenl 
means for attaching a first planar substrate to a second planar substrate, comprising a 
plurality of solder ball structures, each solder ball structui'e attaching one of a plurality of 
conductive contact pads on the first planar substrate to an associated one of a plurality of 
conductive contact pads on the second planar substrate, each solder ball having an 
exterior wall having a first end and a second end, the first end being connected to the one 
of a plurality of conductive contact pads on the first planar substrate and the second end 
being connected to the associated one of a plurality of conductive contact pads on the 
second planar substrate; and 

a ca\aty enclosed by the exterior wall of the solder ball. 



29. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attaching a first planar substrate to a second planar substrate as claimed in 
claim 28, wherein the cavity communicates with an inner hole of the first annular 
conductive pad. 



30. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attaching a first planar substrate to a second planar substrate as claimed in 
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claim 29, wherein the cavity communicates with an inner hole of the second annular 
conductive pad. 

31. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attaching a first planar substrate to a second planar substrate as claimed in 
claim 28, wherein the solder structure is a cylindrical solder structure. 

32. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attacliing a first planar substrate to a second planar substrate as claimed m 
claim 31, wherein the cylindrical solder structure has a barrel-shaped exterior. 

33. (New) A resilient ball grid aiTay (BGA) electrical and mechanical attachment 
means for attaching a first planar substrate to a second planar substrate as claimed in 
claim 28, wherein the exterior wall of the solder structure is flexible. 

34. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attaching a first planar substrate to a second planar substrate as claimed in 
claim 28, wherein a volume of the cavity of the cylindrical solder structure is not less than 
1% and not more than 90% of an entire volume of the cylindrical solder structure. 

35. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attuchmg a first planar substrate to a second planar :>uu:sliaLe as clcuixic;d ui 
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claim 28j wherein a material of the solder structure comprises a solder fluxing agent and a 
mixture of one or more selected from the group consisting of solder^ silver, and tin. 

36. (New) A resilient ball grid array (BGA) electrical and mechanical attachment 
means for attaching a first planar substrate to a second planar substrate as claimed in 
claim 35, wherein the solder fluxing agent comprises more than one selected from the 
group consisting of rosin, resin, activator, thixotropic agent and a higli temperature 
boiling solvent. 
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